Background: The response of retinoblastoma with vitreous seeds to the different modalities of treatment as regards tumor regression, vitreous seeds regression and eye salvage.
Introduction
RENTINOBLASTOMA (Rb) is the most common primary ocular malignancy of childhood. There are two forms heritable and non heritable. Presentation is in the first few years of life, sometimes in the neonatal period. Early detection and prompt treatment can give cure rates up to 95% for intraocular tumors, but extraocular diseases carries a very high mortality. The diagnosis is essentially clinical and biopsy is contraindicated due to the risk of extraocular spread [1] .
The presence of vitreous seeds has been recognized as a major risk factor for eye survival. Vitreous seeding is characterized by presence of tumor cells in the vitreous cavity. It may also appear during the treatment course (secondary) in eyes devoid of vitreous seeds at diagnosis. A possible iatrogenic component is present which is laser thermotherapy used for treatment. Another cause of secondary vitreous involvement is the sudden vitreous dispersion of large tumors shortly after the initiation of chemotherapy due to a necrotic disruption of the internal limiting membrane [2] .
There are several methods to manage intraocular Rb. Focal (cryotherapy, laser photocoagulation, transpupillary thermotherapy, transcleral thermotherapy, and plaque brachytherapy), local (external beam radiotherapy, enucleation) and systemic (chemotherapy). While primary focal measures are mainly reserved for small tumors, local and systemic modalities are used to treat advanced Rb [3] .
Chemotherapy is the current promising method in management of Rb. It can be delivered systemically, regionally or locally. Standard triple drug systemic chemotherapy (vincristine, etoposide and carboplatin) is most effective in tumors without associated subretinal fluid, subretinal seeds or vitreous seeds [4] . Intravitreal chemotherapy (IVC) injection has recently emerged as a potential new modality to salvage eyes with residual vitreous seeding after systemic or intra-arterial chemotherapy [6] . Trans scleral delivery system of chemotherapeutic agents was in a small, impermeable refillable silicone reservoir that can be firmly attached to episclera with minimal invasive conjunctival surgery [7] .
Patients and Methods
This is a retrospective observational study in which we studied data collected from medical records of cases of Rb with vitreous seeds who were managed over ten years at Ocular Oncology Unit, Ophthalmology Department, Ain Shams University Hospitals in the period from January 2004 to June 2015 and followed-up for at least 12 months after the completion of treatment.
Our study included 42 eyes of 37 patients. The eyes are divided into four groups according to the modality of treatment: Group (1): 15 eyes treated with chemoreduction ±focal therapy, Group (2): 8 eyes treated with IVC, Group (3): 2 eyes treated with IAC and Group (4): 17 eyes of treated with subTenon's Carboplatin. All eyes had received systemic chemotherapy as a primary treatment before these modalities of treatment.
This study involved the previously diagnosed and treated Rb patients who were under followup.
Full medical history, Personal history includes name, age at time of presentation, sex, residency, positive family history for Rb and consanguinity and past history of previous investigations or modes of treatment.
In old cases, the patient charts either in the ophthalmology or radiotherapy department were reviewed with special attention to age at time of treatment, the mode and duration of treatment and the duration passed since interference.
Accurate diagnosis was performed for the cases, which included ophthalmological examination of the child was conducted under general anesthesia with full pupillary dilation.
External ocular examination of both eyes, intraocular pressure measurement using Schiotz indentation tonometer and fundus examination of both eyes was performed in all patients using indirect ophthalmoscope with scleral indentation.
Assessment of the mass color, location, size, numbers, overlying retinal detachment and subretinal fluid, presence of vitreous seeds (focal or diffuse) and determination of its class and subretinal seeds.
Fundus findings of both eyes were photographed for documentation and follow-up after therapy.
Radiological examination was essential for the confirmation of the diagnosis and measurement of the tumor dimensions using ocular ultrasonography and CT scans of brain and orbits.
Staging of the disease was done using international classification of Rb.
Results
Our study included 42 eyes of 37 patients. The eyes were divided into four groups according to the modality of treatment: Group (1): 15 eyes treated with chemoreduction±focal therapy, Group (2): 8 eyes treated with IVC, Group (3): 2 eyes treated with IAC and Group (4): 17 eyes of treated with subTenon's Carboplatin. All eyes had received systemic chemotherapy as a primary treatment before these modalities of treatment.
The rate of ocular salvage was the highest in group 4 (52.9%) followed by group 1 (40%), group 2 (20%) and group 3 (0.0%). Fifteen eyes (35.71%) with Rb with vitreous seeds were treated with chemoreduction plus focal therapy. Six eyes (40%) were salvaged. Eight eyes (19.04%) were treated with IVC of Melphalan. Ocular salvage occurred in one eye (12.5%). Two eyes (4.76%) were treated with IAC. Enucleation occurred in the two eyes (100%). Seventeen eyes (40.47%) were treated with subTenon's injection of Carboplatin. Nine eyes (53%) were salvaged.
In (group 1), primary seeds were more than secondary seeds and primary diffuse seeds were the commonest while, in (group 4) secondary seeds were more common than primary seeds and secondary diffuse seeds were the commonest.
Ocular salvage was the highest in eyes affected by primary diffuse vitreous seeds (50%) followed by primary focal seeds (42.85%), secondary focal seeds (36.36%) and secondary diffuse seeds (3 1.25%). (4) as regards the mean duration of follow-up (years) ±SD. There was a highly statistically significant difference (p-value=0.001) between the two groups. Mean duration of follow-up (years) ±SD was higher in group 1 (7.28± 1.88) than in group 4 (4.29 ±2.25).
Discussion
Our study showed that the rate of ocular salvage was the highest in group 4 (52.9%) followed by group 1 (40%), group 2 (20%) and group 3 (0.0%).
Our study showed that fifteen eyes (35.71%) with Rb with vitreous seeds were treated with 46 Study of Management of Retinoblastoma with Vitreous Seeds chemoreduction plus focal therapy and six eyes (40%) were salvaged. Eight eyes (19.04%) were treated with IVC of Melphalan and one eye (12.5%) was salvaged. Two eyes (4.76%) were group C and treated with IAC and the two eyes (100%) were enucleated. Seventeen eyes (40.47%) were treated with subTenon's injection of Carboplatin and nine eyes (53%) were salvaged.
Manjandavida et al., [4] reported that eye salvage was 53% with primary chemotherapy and focal treatment with or without periocular carboplatin for treatment of Rb with vitreous seeds. 95% in group C, 85% in group D. The percentage of ocular salvage was close to our resulrs.
Qian et al., [8] reported in their study on 14 eyes (35%) were group A, 9 eyes (22.5%) were group B, 4 eyes (10%) were group C and 10 eyes (25%) were group D treated with the combined therapy included chemoreduction with local cryotherapy and/or transpupillary thermotherapy (TTT) for management of Rb with vitreous and/or subretinal seeds. The average follow-up duration was 38 months. The overall globe preservation rate was 75% and was 100% in group A, 100% in group B, 75% in group C, 40% in group D. The percentage of ocular salvage was higher than in our study may be due to variation in number of patients which was higher than in their studies, mixture of chemotherapeutic regimens and possibility of resistance to the administrated chemotherapeutic agents.
Kaneko and Suzuki [9] treated 41 eyes with 8ug intravitreal Melphalan and reported the globe salvage in 51% cases. Shields et al., [10] reported in their study on 11 eyes with recurrent vitreous seeds after systemic chemotherapy. After intravitreal injection of 20-30 t g Melphalan, there was 100% seeds control, 100% eye salvage and no recurrence at 9 months mean follow-up.
Munier et al., [11] reported complete regression of vitreous seeds using intravitreal Melphalan with an average of 5.3 total weekly injections and globe salvage in 87%.
The results of the present study were incomparable with the previous studies concerned with IVC in Rb with vitreous seeding may be due to few number of injections in each eye, failure of continuation of follow-up and variation of dose of chemotherapy (we used 8 µ g, others used higher doses of chemotherapeutic agent up to 50 µ g).
Abramson et al., [12] reported a success rate of 66% of eyes with recurrent vitreous seeding treated by intra-arterial chemotherapy with Melphalan.
Shields et al., [13] reported that IAC led to globe salvage in 67% of the eyes with Rb with vitreous seeds. Eyes classified as group C or D showed 100% globe salvage. Of the four eyes managed with IAC as secondary treatment, globe savages were achieved in 50%.
Shields et al., [14] reported in their study on 40 patients with advanced Rb. The IAC was given for recurrent Rb and/or subretinal/vitreous seeds in 13 eyes (93%) and for persistent viable Rb in one eye (7%). After primary intravenous chemotherapy plus secondary IAC, globe salvage was achieved in 8 patients (57%) at mean 2 years follow-up.
The percentage of ocular salvage of eyes with Rb with vitreous seeds treated with IAC was higher in comparison to the present study. This may be due to high coast. Another reason is occurance of early vasospasm of ophthalmic artery during injection.
Manjandavida et al., [4] reported that 73 eyes with diffuse vitreous seeds received a 15-mg subTenon's Carboplatin injection (range, 1-13mg; median, 6mg). In all, 20 eyes (95%) in group C and 34 eyes (85%) in group D were salvaged. Of 77 eyes that were salvaged, 24 of 33 chemotherapy failures (73%) regressed with EBR. Factors predicting tumor regression and eye salvage were bilateral Rb and absence of subretinal fluid. Factors predicting vitreous seed regression were absence of subretinal fluid and subretinal seeds.
Ocular salvage in this study was higher in comparison to the present study which may be due to small number of cases in the present study.
Marr et al., [15] reported in their study on 33 eyes of Rb with vitreous seeds that were followed for 7-148 months following initiation of periocular injections of Carboplatin that 13 eyes (39%) have avoided enucleation. Twenty eyes were enucleated for disease progression at a mean time of 15 months post initiation of periocular carboplatin.
The results of their study as regards percentage of ocular salvage after treatment of Rb with vitreous seeds using subTenon's Carboplatin injection was similar to the results of the present study that achieved an ocular salvage of 41.2%.
Although there was statistically significant difference between group (1) and group (4) as regards tumor number, tumor location, tumor base diameter, type of vitreous seeds, number of thermotherapy sessions as primary treatment and event free interval from last treatment, there was no difference as regards ocular salvage between the two groups as it was 40% in group (1) and 52% in group (4) . This may be due to smaller number of cases in the present study.
Ocular salvage was higher in eyes of Rb with primary diffuse vitreous seeds (50%) followed by primary focal (42.8%), secondary focal (36.3%) and secondary diffuse (3 1.2%).
Primary diffuse vitreous seeds has the best prognosis while secondary diffuse has the worst prognosis.
